ABSTRACT. Morphological changes in a cell line from rat glioma induced in vitro by exposure to dibutyryl adenosine cyclic 3',5'-monophosphate (dbcAMP) and other agents were studied. Db-cAMP, adenosine cyclic 3',5'-monophosphate (cAMP) plus theophylline or cholera toxin plus theophylline caused shrinkage of parts of the cytoplasm and converted apparently immature cells to cells with oligodendroglial or astroglial morphology. This morphological alteration induced by db-cAMP proceeded rapidly and was completed within an hour. The morphological alteration induced by db-cAMP and cAMP was reversible, but that mediated by cholera toxin was not reversible. Cytochalasin B also induced a morphological alteration similar to that induced by db-cAMP. Agents such as colcemid counteracted the effects of db-cAMP, cAMP and cholera toxin. These findings suggest that the intracellular level of cAMP may affect the organization of microtubules and result in inducting morphological changes in this glial cell line.
Morphological differentiation is generally repressed in many tumor cells. But the re-expression of their differentiated properties can be induced by altering culture conditions. The morphologies of mouse and rat neuronal and glial tumor cells were altered by varying the serum concentration (19, 20) , by X-ray-irradiation (13) and by exposure to dibutyryl adenosine 3',5'-monophosphate (db-cAMP) (6, 14, 17, 19) , 5-bromodeoxyuridine (BUdR) (18, 22), amethopterin (22), actinomycin D (22), or conditioned medium from a glial cell culture (9) . These morphological phenomena are valuable for studying differentiation in cells of the central nervous system, but little is known about the molecular basis that regulates cellular morphological characteristics.
We here describe morphological changes in a rat glioma cell line induced by dbcAMP and other agents, and present experimental results that suggest that this morphological alteration is correlated with a structural rearrangement of microtubules.
MATERIALS AND METHODS
Cells and culture. The cell line of rat glioma, designated AC cells, used in this study was first cultivated in vitro in October, 1974 by Dr. M. Tanaka (Department of Neurological Surgery, Kobe University, Kobe, Japan) from a brain tumor induced transplacentally with ethylnitrosourea in a SD-JCL rat (4) . It was supplied by Dr. K. Fujiwara (Department of Neurological Surgery, Kobe University, Kobe, Japan) in April, 1975 Recently, we found that AC cells spontaneously release a C-type RNA virus, and we showed that this virus is an endogenous C-type virus of rat origin. Evidence for this will be described in detail elsewhere.
